Genetic parameters for rear legs (rear view) (RLRV) and 15 current linear type traits of Brown Swiss and Guernsey dairy cattle were estimated. The Brown Swiss Cattle Breeders' Association of the USA and the American Guernsey Association began scoring RLRV in 2004.
For Brown Swiss, 8,502 records were available for 7,676 cows in 417 herds; Guernsey data included 5,437 records for 4,749 cows in 229 herds. Nine unknown-parent groups were defined for each breed, each with 2 birth years. The model included fixed effects for interaction of herd, appraisal date, and parity; appraisal age within parity; and lactation stage within parity and random effects for animal, permanent environment, and residual error. Mobility is a growing concern in today's intensive dairy environments, both for confinement operations where cows are on slippery concrete for most of the time and for grazing situations where cows are required to walk long distances. Lameness is the third most likely cause of involuntary culling after fertility and mastitis (National Animal Health
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Monitoring System, 2002). Boettcher et al. (1998) suggested that selection for rear legs (rear view) (RLRV) may help to reduce locomotion problems because of its relatively high genetic correlation with clinical lameness. The BSA scores RLRV from 1 to 9. A score of 1 indicates a rear leg that is severely hocked in and toed out; a score of 9 indicates legs that are directly perpendicular to the ground and may be toed in. The AGA scores RLRV from 1 to 50. The difference in scoring scale is also present for all linear traits that are appraised by these two breed associations. The Brown Swiss 9-point scale was implemented because of its slightly greater accuracy than a 50-point scale (R. R. Neitzel, unpublished data) and to accommodate rapid data entry into handheld computers ( Although feet and leg traits tend to little relationship to actual profit, a positive linear relationship has been found between those traits and survival and functional herd life (Norman et al., 1996; Pérez-Cabal and Alenda, 2002) . In general, a score for RLRV that is slightly straighter than mid-range is preferred ( 
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A multitrait animal model (Gengler et al., 1997a (Gengler et al., , 1997b (Gengler et al., , 1999 has been used to calculate type evaluations for Brown Swiss and Guernseys since February 1998. The purpose of this study was to estimate genetic parameters for RLRV and to develop a genetic evaluation system. Figure 1 shows the frequency of RLRV scores for both breeds. Brown Swiss cattle tended to have higher scores, higher median score, and greater skew from a normal distribution than did Guernseys. The difference reflects differences in breed programs as well as biological differences. Because the majority of Brown Swiss cows have fairly straight legs, they intentionally are scored as 7 (rather than 5) so that higher scores (8 and 9) will be assigned to cows that toe in (R. R. Neitzel, unpublished data). 
Estimation of Variance Components
Variance components were estimated with MTC (multitrait REML estimation of variance components program by canonical transformation with support for multiple random effects; I. Misztal, University of Georgia, Athens, personal communication); calculations were as described by Gengler et al. (1997a Gengler et al. ( , 1997b Gengler et al. ( , 1999 ) using expectation-maximization REML and canonical transformation as described in Misztal ( 107 1994) and Wiggans et al. (2004) . The model included fixed effects for interaction of herd, appraisal date, and parity (first or later); appraisal age (2-mo group; more months included for youngest and oldest ages) within parity (29 levels for each breed); and lactation stage (1 through 8 as assigned by breed association) within parity (1, 2, and ≥3) and random effects for animal, permanent environment, and residual. The expectation-maximization REML algorithms used previously (e.g.,
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because RLRV observations had to be estimated for the first 23 yr of data. As a result, type evaluations were calculated in 2 steps. First, the current evaluation system for linear type traits was used unchanged for all traits except RLRV. Second, RLRV was included in a multitrait evaluation using only the observations with RLRV. This approach gave the RLRV evaluation the benefit of information from correlated traits but did not require estimation of many missing values. No adjustment for heterogeneous variance was done for the second set of evaluations to minimize the computations required and because stability of such an adjustment cannot be guaranteed for limited time periods. The overall approach was a compromise between optimal use of correlated information and feasibility. 
RESULTS AND DISCUSSION

Variance Components
Estimates of variance components converged and were stable with the deceleration algorithm. The number of iteration rounds to convergence tended to be much larger (>400) than for previous computations (<200) of similar variance components (G. R. Wiggans, unpublished data). The delay in convergence was not merely a consequence of deceleration, as the evaluation system could not converge without deceleration. The application of the deceleration algorithm did not overly extend the computing time that was required for estimation of variance components because the data sets were small. Estimated standard deviations (SD) and heritabilities for the 15 linear traits that are currently evaluated and RLRV are in Table 1 . Guernsey SD were slightly larger than Brown Swiss SD; differences could be the result of different breed scoring systems. The largest SD 9 was for fore udder attachment (7.6, Brown Swiss; 8.7, Guernseys). The smallest SD was for thurl width of Brown Swiss (5.5) and body depth of Guernseys (6.6).
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Heritabilities for the records that included RLRV data (Table 1) the rear udder influences the degree to which cows hock-in; wide, full udders cause the hocks to be farther apart." The fullness of the udder may cause rear legs to be set out more and reduce how much the legs are hocked in and toed out. A uniform time for scoring (e.g., just prior or after milking) could be implemented to alleviate bias caused by fullness of the udder. However, cows that would have had lower RLRV scores if their udders had been less full likely would still have mobility problems and would score poorly for RLRV after dry off.
The model effect for lactation stage also should help to eliminate bias due to udder fullness.
CONCLUSIONS
Inclusion of RLRV in appraisal programs allows breeders to obtain a better description of the components of locomotion. The cows that tend to score higher for RLRV ( i.e., straighter legs from the rear) also tend to have a steeper foot angle and straighter rear legs when viewed from the side. A cow with straighter rear legs is expected to walk with greater forward and less sideways motion, which would reduce udder contact and damage (and associated SCS) as well as joint impact and injury, and to be able to stand securely on any surface, which may result in better heat detection and higher fertility. Evaluations are PTA based on a 50-point scale.
